Giant X-ray outbursts, with luminosities of about 10 37 erg s −1 , are observed roughly every 5 years from the nearby Be/pulsar binary 1A 0535+262. In this article, we present observations of the source with VERITAS at very-high energies (VHE; E>100 GeV) triggered by the X-ray outburst in December 2009. The observations started shortly after the onset of the outburst, and they provided comprehensive coverage of the episode, as well as the 111-day binary orbit. No VHE emission is evident at any time. We also examined data from the contemporaneous observations of 1A 0535+262 with the Fermi/LAT at high energy photons (HE; E>0.1 GeV) and failed to detect the source at GeV energies. The X-ray continua measured with the Swift/XRT and the RXTE/PCA can be well described by the combination of blackbody and Comptonized emission from thermal electrons. Therefore, the gamma-ray and X-ray observations suggest the absence of a significant population of non-thermal particles in the system. This distinguishes 1A 0535+262 from those Be X-ray binaries (such as PSR B1259-63 and LS I +61
Introduction
High-mass X-ray binaries are binary systems in which the mass of the secondary star exceeds 10 solar masses. The majority are Be/X-ray binaries (BeXRBs), consisting of a Be or O star and a neutron star (Liu et al. 2006) . Some of the BeXRBs manifest themselves observationally as X-ray pulsars. Be or Oe stars are known to be rapid rotators, so their winds are concentrated strongly around the equatorial plane, forming a circumstellar disk (see review by van Paradijs & McClintock (1995) ). The binary orbits of BeXRBs tend to be quite wide and eccentric, with orbital periods typically exceeding 20 days.
BeXRBs are complex systems. They exhibit flux variability over a wide range of wavelengths. The variability can be regular, often correlated with the orbital movement of the neutron star around the OBe star, or in sudden and strong outbursts. The orbital modulation may be caused by: the varying geometry of the binary system, changes in the physical conditions of the circumstellar disk of the Be star, or the occasional formation of an accretion disk around the compact object. Normal (or Type I) outbursts, with luminosities of < 10 37 erg s −1 , are thought to occur when the neutron star in a BeXRB passes through the circumstellar disk (near periastron) and thus accretes at a higher rate (Reig 2007) . Giant (or Type II) outbursts occur more rarely but may be seen at any orbital phase, with X-ray luminosities close to the Eddington limit; they are thought to be associated with the formation of a transient accretion disk (Stella et al. 1986 ).
Recently, several high-mass X-ray binaries have been seen to emit photons in the veryhigh energy range. Among them, PSR B1259-63/LS 2883 (Aharonian et al. 2005a ) and LS I +61
• 303 (Albert et al. 2006; Acciari et al. 2008) are BeXRBs and are thought to have circumstellar disks. A third VHE source, HESS J0632+057, may also fall in this VHE binary class (Aharonian et al. 2004; Hinton et al. 2009; Acciari et al. 2009 ). The production of VHE gamma rays can be envisioned in both leptonic and hadronic scenarios. Leptonic models postulate that the interaction between pulsar wind and stellar wind may result in the formation of a strong shock that could accelerate electrons to relativistic energies and that the relativistic electrons may produce VHE gamma rays by upscattering ambient photons. In hadronic scenarios (e.g. Romero et al. (2001) and Orellana & Romero (2005) ), a hadron beam is accelerated in the magnetosphere of a neutron star. It impacts the transient accretion disk and produces VHE gamma rays via the decay of neutral pions produced in pp-interactions, a mechanism first proposed by Cheng & Ruderman (1989 , 1991 . VHE gamma rays are expected to interact with ambient photons to produce e + e − pairs, leading to orbital modulation of the VHE gamma-ray flux (Bednarek 1993) . During an outburst, the VHE gamma-ray flux would then peak at the beginning or end of the outburst, when thermal emission from the accretion disk is at a minimum; the system is opaque to gamma rays near the peak of the outburst (Romero et al. 2001; Orellana et al. 2007 ). In hadronic scenarios, the gamma-rays emitted by the secondary electrons and positrons that are produced in electromagnetic cascades may contribute to fluxes in the MeV to GeV range. 1A 0535+262 has been extensively observed over the years, due to the many giant and minor outbursts that have occurred. The pulsar shows evidence for three representative X-ray intensity states, one of quiescence with a flux level of 10 mCrab, a normal outburst with a flux level of ∼10 mCrab to 1 Crab, and a giant outburst with a flux level of several Crab (Kendziorra et al. 1994) . Giant outbursts have been observed in April 1975 (Rosenberg et al. 1975 ), October 1980 (Estulin et al. 1981 ), June 1983 (Sembay et al. 1990 ), March/April 1989 (Makino et al. 1989 ), February 1994 (Finger et al. 1996 , May/June 2005 (Caballero et al. 2007a ) and December 2009 (Wilson-Hodge et al. 2010 . Studies have been conducted on recent minor outbursts as well (Naik et al. 2008; Caballero et al. 2010 ). An extensive review of the system was provided by Giovannelli & Graziati (1992) .
The Be/X-ray binary 1A 0535+262 has been associated with the EGRET unidentified gamma-ray source 3EG J0542+2610 (Romero et al. 2001 ) and has therefore long been considered as an object of interest for VHE gamma-ray observations. At a distance of about 2 kpc, 1A 0535+262 is among the closest binary systems (Steele et al. 1998) . It consists of a pulsar of period 103 s in an eccentric orbit (e = 0.47) with an O9.7-B0 IIIe star. The orbital period is 111 days (Coe et al. 2006 ). X-ray observations of 1A 0535+262 may suggest the formation of a transient accretion disk during giant outbursts (Finger et al. 1996) . Figure 1 shows a long-term X-ray light curve of 1A 0535+262, as measured with the All-Sky Monitor (ASM) on board the Rossi X-ray Timing Explorer (RXTE), over a period of roughly 15 years. The presence of both normal and giant outbursts is clearly seen. The December 2009 outburst peaked around 1.3 Crab (95 ASM counts s −1 ) and it is second only to the May/June 2005 outburst peak (1.7 Crab, 120 counts s −1 ). The outburst duration, ∼40 days, the X-ray flux intensity (peak intensity greater than the Crab) and the occurrence of the outburst at a random binary phase are all in line with a representative Type II outburst event.
In this article we report on X-ray and gamma-ray observations of 1A 0535+262 during a giant outburst in December 2009 (as shown in Fig. 1 ). During the outburst, the hard X-ray (15-50 keV) flux, as measured with the Burst Alert Telescope (BAT) on board the Swift Gamma Ray Burst Mission (Swift), reached a level of >5 times that of the Crab Nebula. Triggered by the alerts from the Swift/BAT, the VHE gamma-ray observatory, the Very Energetic Radiation Imaging Telescope Array System (VERITAS), monitored 1A 0535+262 for a full orbital period (see Fig. 2 ). These data are complemented by observations in soft X rays with the X-ray Telescope (XRT) on Swift, in hard X rays with the Proportional Counter Array (PCA) on RXTE, and in GeV gamma rays with the Large Area Telescope (LAT) on Fermi Gamma Ray Space Telescope.
Observations

VERITAS: VHE Gamma-Ray Observations
VERITAS is a ground-based gamma-ray telescope array located at the Fred Lawrence Whipple Observatory in southern Arizona (1.3 km above sea level, N31 o 40', W110 o 57'). It consists of four 12-meter imaging Cherenkov telescopes with 499-pixel cameras, designed to detect the faint flashes of Cherenkov light from air showers initiated in the atmosphere by high-energy photons. VERITAS is sensitive to photons in the energy range from 100 GeV to 30 TeV, with a maximum effective area of approximately 10 5 m 2 . At 1 TeV the angular resolution is better than 0.1 o and the energy resolution is 15-20%. The field of view of the VERITAS telescopes is 3.5 o . The observatory was upgraded in summer 2009, leading to a sensitivity sufficient to detect sources with a flux of 1% of the Crab Nebula in less than 30 hours of observations (1 h for 5% of the Crab Nebula flux). Observations with VERITAS are possible during dark-sky and moderate moonlight conditions (the moon less than 50% illuminated). Elevated background light levels during moderate moonlight lead to a lower sensitivity to gamma rays at the threshold. For more details on the VERITAS instrument, see e.g. Acciari et al. (2008) .
VERITAS observed 1A 0535+262 for 30 hours. 23 hours 40 minutes remain after the application of quality-selection criteria, which remove data taken during bad weather or affected by hardware-related problems. For some observations only three telescopes were operational (missing telescope 4 on 2009 December 24 and 2010 February 10), leading to a moderately reduced sensitivity during these periods. The triggering criterion (a counting rate of >0.1 counts s −1 reported by the Swift/BAT instrument) for observations of flaring X-ray binaries with VERITAS was fulfilled on 2009 December 5 (Wilson-Hodge et al. 2010) . Observations started on 2009 December 6, shortly after the beginning of the giant flare. They were delayed by one day due to very bright moonlight conditions. The observation covered most of the flare, included the apastron phase, and continued for almost 90 days until the following periastron phase. Table 1 shows the daily observation log, including weather condition, elevation range and moonlight condition. The analysis steps consist of calibration, image cleaning, second-moment parameterization of the recorded images (Hillas 1985) , reconstruction of shower direction and impact parameter using stereoscopic methods (see e.g. Krawczynski et al. (2006) ), gamma-ray/hadron separation and the generation of sky maps. Images in at least three cameras are required; additional cuts on the shape of the event images and direction of the primary particles are used to reject the far more numerous background events. These cuts are optimized for a 5% Crab Nebula flux source. The energy threshold after analysis cuts is 220 GeV at a 10 o zenith angle and 450 GeV at a 40 o zenith angle and the systematic error on the energy estimation of the primary gamma rays is about 20%. The data were taken in wobble mode (Fomin et al. 1994) , wherein the object was positioned at a fixed offset of 0.5 o in one of four directions from the camera center. The search region for photons from the putative gamma-ray source is defined by a 0.1 o radius circle centered on the position of the Be star in 1A 0535+262 (Perryman et al. 1997) . The background in the source region is estimated from the same field of view using the ring-background model with a ring size of 0.5 o (mean radius) and a ring width of 0.1 o (Aharonian et al. 2005b) . In order to reduce systematic errors in the background estimation, regions around stars with B magnitudes brighter than 6 are excluded.
Fermi LAT: High-Energy Gamma-Ray Observations
Fermi was placed in orbit on 2008 June 11 and has been acquiring data primarily in all-sky survey mode since 2008 August 4. It carries on board two science instruments: the Gamma-ray Burst Monitor (GBM) and the Large Area Telescope (LAT). For this work we only used data from the LAT, which is sensitive to high energy photons (HE; E>0.1 GeV). The LAT is an e + e − pair production telescope containing solid-state silicon trackers and cesium iodide calorimeters, which are sensitive to photons in the energy range from ∼20 MeV to ∼300 GeV . It has a field of view of ∼2.4 sr, an on-axis effective area of ∼8000 cm 2 for energies 1 GeV, and an angular resolution (for 68% containment at 1 GeV) better than 1
• (Atwood et al. 2009 ).
For this work we used data from LAT observations of 1A 0535+262 that were conducted between 2009 November 30 and 2010 February 22. We used the Fermi Science Tools v9r15p2 software analysis package to reduce the data and followed the event selection recommendations from the Fermi Science Support Center 1 . Briefly, we selected photons from the Pass 6 diffuse class events, those that have the highest probability of being gamma rays, with the gtselect tool. In order to avoid contamination from Earth albedo photons, time periods when the region around 1A 0535+262 was observed at zenith angles greater than 105
• were eliminated from further analysis. We also limited the spectral range to above 200 MeV to reduce contamination by the galactic diffuse gamma-ray background.
At low energies, the point spread function (PSF) of the LAT is quite large, so it was necessary to deal with contamination by potential sources in the vicinity of 1A 0535+262. For this reason, a circular region of interest (RoI), centered on 1A 0535+262, was chosen with a radius of 8.5
• . We chose a source region of radius 17
• , also centered on 1A 0535+262, that encompasses the supernova remnant IC 443, which is 9.5
• from 1A 0535+262, and the Geminga pulsar, which is 15.3
• away. Both of these sources are known GeV-TeV gammaray emitters. IC 443 and Geminga were modeled as described by Abdo et al. (2010a) and Abdo et al. (2010b) , respectively. All sources in the 11-month Fermi LAT catalog (Abdo et al. 2010c ) inside the source region were considered. The catalog consists of data acquired from 2008 August 4 to 2009 July 4, which in the case of 1A 0535+262 contains data over several orbital periods but before the giant December 2009 outburst. There is no detection for 1A 0535+262 in the catalog. 1A 0535+262 is modeled assuming a fixed spectral index of 2.1 while the normalization is left as a free parameter. The sources were assumed to have a power-law spectrum, which was derived from the fluxes in the Fermi LAT catalog.
Two differences from the 11-month catalog were encountered during the analysis. First, the source 1FGL J0623.5+3330 possessed a test statistic (TS) value ten times higher than that reported in the Fermi catalog (see Mattox et al. (1996) for further information on the test statistic). To account for such variability, we left both the normalization and spectral index free. Second, an unidentified source was also found at the position RA 74.12
• and Dec 26.99
• with a TS value of 68, and it was included in the source model. The spectral parameters were allowed to vary during the fit for sources that lie within the RoI but were fixed for those outside of the RoI (but still inside of the source region). An improvement to the source model fit was achieved when IC 443, which is in the source region, was allowed to vary with free model parameters. Besides discrete sources, contamination by the diffuse background was also taken into account. The galactic and extragalactic backgrounds were represented with gll iem v02.fit and with a power-law model of index 4.09, respectively. The instrument response function (IRF) used in this analysis is IRF P6 V3 DIFFUSE.
Swift/XRT: X-Ray Observations
Swift is a gamma-ray burst satellite that contains three scientific instruments on board: the Burst Alert Telescope (BAT), the X-ray Telescope (XRT), and the UV/Optical Telescope (UVOT). With a field of view of 2 sr, the BAT is an effective hard X-ray sky monitor. The detailed studies presented in this work relied on data from the XRT. The XRT operates in the 0.3-10 keV band. It consists of a focusing X-ray telescope and CCD detectors at the focal plane (Burrows et al. 2004 ).
Triggered by alerts from the BAT, 1A 0535+262 was observed with the XRT between 2009 December 7 and December 27. Table 2 provides a summary of the observations. Due to the brightness of the source, the Windowed Timing (WT) mode (Capalbi et al. 2005 ) was adopted to minimize the effects of photon pile-up. The XRT data were reduced and analyzed with FTOOLS in the HEASOFT package version 6.5.while background counts were taken from a rectangular region of the same size outside of the source region. An exposure map was generated with xrtexpomap and was used to correct for bad columns. Finally, source and background spectra were constructed. The spectra were grouped to contain a minimum of 100 counts per bin and a 1% systematic error was added to the data (Steiner et al. 2010) . To facilitate subsequent spectral analyses, an ancillary response file (arf) was produced with xrtmkarf, to go along with the adopted response matrix (swxwt0to2s0 20010101v011.rmf ).
Even in the Windowed Mode, event pile-up was significant in some observations. For instance, near the peak of the outburst (on 2009 December 8), the pile-up of photons reached about 11%. Therefore, the effects need to be properly accounted for. We adopted a procedure similar to that of Romano et al. (2006) to correct the pile-up effects. Briefly, for each observation, we constructed an X-ray spectrum by excluding a central region of the source. We varied the size of the exclusion box until the spectrum was stabilized (based on the results of spectral fitting). After the procedure, the remaining pile-up effects on the spectrum are expected to be minimal.
RXTE/PCA: X-Ray Observations
Besides the ASM, RXTE carries two pointed instruments: the Proportional Counter Array (PCA) and the High Energy X-ray Timing Experiment (HEXTE). For this work only data from the PCA were employed. The PCA was designed to cover an energy range of 2.0-60.0 keV and consists of five, nearly identical, large-area xenon proportional counter units (PCUs). The field of view is about 1
• × 1 • . Each PCU has an area of ∼1300 cm 2 , for a total effective area of 6500 cm 2 (Jahoda et al. 1996) . Operational constraints often require that some of the PCUs be turned off, but PCU 2 was always in operation for our observations during the outburst. Table 3 shows an observation log. We reduced the data using FTOOLS in the HEASOFT package (version 6.5) 3 . The PCA has numerous data modes, and multiple modes are usually employed in an observation. For this work, however, we only used the Standard 2 data. For a given observation, we first filtered data by following the standard procedure 4 , which resulted in a list of good time intervals (GTIs). We then simulated background events for the observation by using the latest background model (pca bkgd cmbrightvle eMv20051128.mdl ) that is appropriate for bright sources. Using the GTIs, we proceeded to make a spectrum for PCU 2 by using data from only the first xenon layer (which is most accurately calibrated), which limits the spectral coverage to below 25-30 keV. Since few counts were detected at higher energies, the impact of the reduced spectral coverage was very minimal. The selected energy range is below the range where 1A 0535+262 produces cyclotron lines, which are due to the first and second harmonic cyclotron absorption at ∼ 45 keV and ∼ 100 keV (Kendziorra et al. 1994; Caballero et al. 2007b ). We repeated the steps to derive a corresponding background spectrum for PCU 2 from the simulated events. We added 1% systematic uncertainty to the spectra for subsequent spectral modeling to account for the uncertainty in the instrumental response (Jahoda et al. 2006 ).
Results
VERITAS
Analysis results for the combined VERITAS data set can be found in Table 4 . Figure  3 shows the region of the sky around 1A 0535+262 as seen by VERITAS. No evidence for VHE gamma rays has been found. The flux upper limit at the 99% confidence level (Helene 1983 ) assuming a power-law-like source spectrum with a spectral index of Γ = 2.5 is F (> 0.3 TeV) < 0.5 × 10 −12 ph cm −2 s −1 (about 0.4% of the flux of the Crab Nebula above 0.3 TeV).
The data were arranged in different periods, as gamma-ray production and absorption is expected to vary with orbital movement and flaring state. The four periods are: rising portion and falling portion of the giant flare, apastron and periastron. No VHE emission has been detected in any of these periods; upper limits between 0.9 and 2.0% of the flux of the Crab Nebula (> 0.3 TeV) have been derived. For details, see Table 4 .
Fermi
A search for HE gamma-ray emission from 1A 0535+262 was performed for a period that spans the onset of the X-ray outburst to the successive apastron of the pulsar November 30 -2010 . No significant gamma-ray excess was seen for the same time intervals used for the VERITAS data analysis. We derived a flux upper limit of F (> 0.2 GeV)< 1.9 × 10 −8 ph cm −2 s −1 at the 99% confidence level. To facilitate a comparison with theoretical models, we also derived flux upper limits for different periods of the X-ray outburst (rising and decaying portions) and around apastron and periastron passages. The results are summarized in Table 5 .
Swift/XRT
The XRT spectrum for each time interval was modeled in XSPEC version 12.6.0k. We used response matrix file (rmf) v011, along with the arf that we made. During spectral fitting, we limited the energy range to 0.6-10.0 keV, to avoid complicated calibration issues at the lower energies. We should note the presence of two absorption features, at 1.8 and 2.2 keV, respectively, which are probably of instrumental origin as they lie near the Si K and Au M edges.
5 . They were modeled with inverted Gaussians at fixed energies in the spectral modeling.
We fitted the spectra with a model that consists of a blackbody and a power law, both of which are absorbed by foreground matter in the interstellar medium. Good fits were achieved in all cases. The results are shown in Table 6 . Spectral hardening during the rising phase of the X-ray outburst is apparent. The reverse trend is noticeable during the decaying phase. We note that the rising phase corresponds to orbital phases 0.11-0.21 and the decaying phase to orbital phases 0.22-0.36.
RXTE/PCA
Similarly, we modeled the PCA spectra in XSPEC. We limited the energy range to >3 keV, to avoid calibration issues at lower energies. Due to the lack of sensitivity at low energies, for each observation we fixed the hydrogen column density N H to 3.0 × 10 21 cm −2 , which is fairly representative of the values derived from the Swift/XRT observation (see Table 6 ). We found that the simple model that had worked well for the Swift/XRT spectra could no longer satisfactorily fit the PCA spectra. Examining the residuals, we noted the presence of a broad feature between 6 and 7 keV, which is likely caused by calibration uncertainty near the Xe L edge, although it could also be partially attributable to a K α line of neutral or ionized iron. We modeled it with a Gaussian and will not discuss it further. More interestingly, we found that we could achieve good fits to the PCA spectra by introducing a high-energy cut-off.
The roll-over of the spectrum at high energies seems to suggest a physical origin of the 5 See http://heasarc.gsfc.nasa.gov/docs/heasarc/caldb/swift/docs/xrt/SWIFT-XRT-CALDB-09_ v14.pdf hard X-ray emission in thermal inverse Compton scattering. The broad spectral coverage of the RXTE/PCA allows modeling of the X-ray spectrum with a more physical model. We replaced the empirical power law (with a high-energy cut-off) with the comptt model in XSPEC. Table 7 summarizes the results. The fits are all excellent. Due to the lack of sensitivity of the PCA at low energies, however, the seed photon temperatures (kT s ) is not well constrained. This also affects other parameters, such as the normalization of comptt, because of the coupling between the spectral components.
Joint Swift/RXTE Analysis
Ideally we would combine both the Swift/XRT and RXTE/PCA data to constrain all spectral components. Unfortunately there were no simultaneous observations, but there were many sets of observations from both satellites which occurred within the timescale of a day. The average energy flux would vary around ∼1 keV cm −2 s −1 per day during the maximum X-ray outburst. We attempted to model these pairs of Swift/XRT and RXTE/PCA observations jointly, with the understanding that the source could have varied spectrally between the two. To account for possible discrepancy in the overall throughput between the XRT and PCA, we introduced a multiplicative constant to the models. We fixed the constant to unity for the XRT but let it float for the PCA.
We experimented with several physical models to gain further insights into the origin of the observed spectral roll-over at high energies, including thermal Comptonization (comptt), thermal Bremsstrahlung (bremss), and non-thermal synchrotron (srcut), in combination with other spectral components that were used in the modeling of the Swift/XRT and RXTE/PCA data (mainly at lower energies). We were not able to find any acceptable fits when we tied all of the physical parameters in the model for the Swift/XRT and RXTE/PCA observations, but when we untied the blackbody parameters (i.e., let them vary independently for the Swift/XRT and RXTE/PCA observations), we obtained a good fit only with the thermal Comptonization model (for hard X-ray emission). This is perhaps an indication that the source did indeed vary significantly between the two observations and seems to indicate that the hard X rays are likely of thermal origin. Figure 4 shows an example (for the rising portion; see Table 8 ) of the fits and residuals for cases where the blackbody parameters are tied and untied, respectively. The results are summarized in Table 8 .
Summary and Discussion
We present observations at X-ray and gamma-ray energies of the Be/pulsar binary 1A 0535+262 during its 2009 giant outburst. The results can be summarized as follows: i) There is no evidence for VHE or HE emission from 1A 0535+262 in the VERITAS and Fermi/LAT observations during the giant outburst and during the subsequent apastron and periastron passages; ii) The X-ray spectra measured with the Swift/XRT and RXTE/PCA are best fitted with a model that consists of blackbody and Comptonized emission from thermal electrons at temperatures of approximately 2 keV and 6 keV, respectively. The optically-thick emission may originate from the accretion disk around the neutron star and perhaps also from the "hot spot" on the neutron star surface. The optical depths for the Compton component are ∼10 (see Table 4 ). This emission component may be associated with, e.g., a warm layer of the accretion disk or with the accretion column above the "hot spot".
The non-detection of 1A 0535+262 at VHE and HE wavelengths may indicate that there is no significant non-thermal particle population in the system. This would imply a thermal origin of the X-ray emission, as opposed to a non-thermal leptonic model, in which X-ray emission is the result of synchrotron radiation from non-thermal electrons. A thermal origin is also supported by the fact that 1A 0535+262 has not been detected at radio wavelengths (Giovannelli & Graziati 1992; Romero et al. 2001) , which also suggests the lack of nonthermal electrons, as well as by the OSSE/CGRO observation of the source that saw no significant non-thermal component (Grove et al. 1995) .
The upper limits derived from VERITAS observations correspond to a luminosity of < 0.5−1.5×10 33 erg s −1 (see Table 4 ), assuming a distance to 1A 0535+262 of 2 kpc. Applying the Cheng and Ruderman mechanism to the source, Orellana et al. (2007) derived a gammaray luminosity of about 10 33 erg s −1 at 0.3 TeV at the end of giant outbursts (Orellana et al. 2007) , which is very close to our upper limits. The Fermi/LAT flux upper limit over the whole orbit (see Table 5 ) is already below the theoretical flux prediction of 3.8×10 −8 ph cm −2 s −1 , which was derived by extrapolating the result of Orellana et al. (2007) to the Fermi/LAT energy range. Therefore, our results begin to place severe constraints on hadronic models as well. We note that the upper limits correspond only to a tiny fraction of the Eddington luminosity of the system. In comparison, the X-ray luminosity of 1A 0535+262 can reach about 10% of the Eddington luminosity.
One of the main interests in 1A 0535+262 stems from the previous EGRET gamma-ray source detection before the February 1994 major X-ray outburst peak. There is no Fermi detection for the EGRET source 3EG J0542+2160, and a 99% confidence level flux upper limit at the source location (RA 85.69 • , Dec 26.17
• ) produces a value of F(> 0.2GeV)< 3.5 × 10 −8 ph cm 2 s −1 (test statistic TS is 1.0), for the same source model settings and energy range used for 1A 0535+262 over the whole orbital period. 1FGL J0538.6+2717, the closest catalog source to 1A 0535+262, is 0.98
• away and doesn't overlap with the 95% confidence level location radius of 3EG J0542+2610.
The lack of detectable gamma-ray emission may also be attributed to the attenuation of gamma rays via pair production, because of the presence of a strong radiation field in the binary system at both optical and X-ray wavelengths. The VHE gamma rays should be attenuated mainly by IR photons from the companion (Oe) star and are thus expected to be modulated by the orbital motion (Bednarek 2006) . However, quantifying the effects of attenuation is complicated by dramatic changes in the accretion rate that are associated with the giant outburst, since the accretion process could also be a source of IR photons and, more importantly, could power the VHE gamma-ray production. In other words, there is significant degeneracy in the production and attenuation of VHE gamma rays. It is worth noting that the secondary electrons (and positrons) from the pair production process could be a source of gamma rays at MeV-GeV energies (Bednarek 2006) . The HE gamma rays can be similarly attenuated, mainly by soft X-ray photons. We therefore do not expect to detect such gamma rays near the peak of the X-ray outburst. However, the fact that 1A 0535+262 is not detected with the Fermi/LAT when the attenuation of HE photons is not expected to be significant seems to indicate a genuine lack of gamma-ray production.
Our results seem to suggest that 1A 0535+262 is inherently different from those Be X-ray binaries that have been detected at GeV-TeV energies, including PSR B1259-63 and LS I +61
• 303, in terms of gamma-ray production. Observationally, these systems tend to be radio sources and their X-ray spectra contain a significant non-thermal component. Physically, while the nature of the compact object in LS I +61
• 303 is still uncertain, PSR B1259-63 contains a rapidly rotating pulsar with a much lower spin period than 1A 0535+262. These two systems present more extreme physical conditions than 1A 0535+262, but equally extreme physical conditions exists in systems which are also undetected in gamma rays. The environmental conditions which lead to gamma-ray production in binary systems remain poorly defined. To more meaningfully constrain theoretical models on gamma-ray production in 1A 0535+262, we would probably need to lower the VHE gamma-ray upper limits by an order of magnitude. This source represents the archetype of the class of Be binary systems which exhibit giant outbursts and the VHE observations were the best we could hope to get in terms of coverage and exposure. The source will be a good target for the next-generation ground-based gamma-ray observatories.
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